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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a heat insulating material 
and a heat insulating structure capable of securing strength even 
when binder content is small, displaying heat insulating performance 
of high performance as a vacuum heat insulating material, 
preventing deterioration of performance even when it is perforated 
and excellent in practical workability. 

SOLUTION: It is possible to provide a heat insulating material 1 of 
high performance as a binder 3 which is a reinforcing material can 
be reduced and as a result, an excellent heat insulating 
characteristic of a urethane aero gel granular body 2 becomes 
dominant as rigidity is impoved by using a urethane aero gel having 
high bridged density urethane bonding with the urethane aero gel 
granular body 2 mixed and solidified with organic polyisosianate as 
the binder 3. 
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* * NOTICES* 

JPO and NCIPI are not responsible for any 
damages caused by the use of this tremslation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The heat insulator characterized by carrying out reaction solidification of the aerogel grain which 
consists of an organogel constituent which has the mesh structure of cross linkage of a three dimension in the 
molecular structure with the binder which consists of an organic material. 

[Claim 2] The heat insulator which mixes the organic poly isocyanate as a binder to the aerogel grain obtained 
in the molecular structure by drying the organogel constituent which has a urethane bond, and is characterized 
by carrying out reaction solidification. 

[Claim 3] The heat insulator according to claim 2 with which it makes it come 2 to 15% to aerogel grain to mix 
the organic poly isocyanate. 

[Claim 4] It is a binder to the aerogel grain obtained between an inner plate and a shell plate by drying the 
organogel constituent which has a urethane bond in the molecular structure. Thermal-protection-structure object 
which arranges the heat insulator which mixed the organic poly isocyanate and carried out reaction 
solidification, and really comes to foam to rigid urethane foam among said both plates. 
[Claim 5] The thermal-protection-structure object characterized by being filled up between an inner plate and a 
shell plate after mixing the aerogel grain and the rigid-urethane-foam raw material which are obtained in the 
molecular structure by drying the organogel constituent which has a urethane bond. 

[Claim 6] The thermal-protection-structure object characterized by having enclosed with the nonwoven fabric 
the aerogel grain obtained in the molecular structure by drying the organogel constituent which has a urethane 
bond, and arranging it between an inner plate and a shell plate. 

[Claim 7] The thermal-protection-structure object of six given in any 1 term from claim 4 equipped with 
penetration objects, such as a nail, piping, and wiring. 



[Translation done.] 
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♦NOTICES* 
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1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the thermal-protection-structure object which comes to arrange 
the heat insulator used for a residence, an incubation heat insulation device, etc., and a heat insulator. 

[0002] 

[Description of the Prior Art] In recent years, high performance-ization of a heat insulator serves as a very 
important theme from a viewpoint of energy saving. Especially, by the residence or the incubation heat 
insulation device, efficient use of the heat energy by heat insulation occupies the big ratio in energy saving, and 
various measures are made to the improvement in heat insulation property of the heat insulator to constitute. 
[0003] In order to acquire the large energy-saving effectiveness especially, the attempt which is going to obtain 
the engine performance beyond twice is also made to the heat insulation property of the rigid urethane foam in 
the level which was excellent as a general-purpose heat insulator. They are the vacuum insulation material 
which decompressed the interior and specifically controlled the effect of gas heat conduction sharply, and the 
aerogel heat insulator with which it micropore-ized to the distance between openings below the average free 
process of air, and ordinary pressure also reduced gas thermal conductivity sharply. 

[0004] For example, about vacuum insulation material, the core material which consists of detailed inorganic 
powder tends to be housed with a film-like plastic envelope, reduced pressure closure of the interior tends to be 
carried out at ImmHg, and it is going to improve to about 2 times [ of rigid urethane foam ] heat insulation 
property by effect reduction of gas heat conduction as shown in JP,2-33917,B. 

[0005] Moreover, an aerogel heat insulator includes silica aerogel with a binder, as shown in an EP-A -340707 
[ No. ] official report, and it has the distance between openings below the gas mean free path of air, and the heat 
insulator which reduced gas thermal conductivity sharply is proposed. 
[0006] 

[Problem(s) to be Solved by the Invention] In vacuum insulation material, it cannot be overemphasized that it is 
required in the improvement in heat insulation property to carry out reduced pressure maintenance of the 
interior as JP,2-33917,B is shown, since [ however, ] jacket material consists of plastic envelopes - heat - 
getting damaged - bag tearing might be carried out, like the electric water heater which is an incubation device, 
the nail was struck after use near the heater, or construction, and there was many accident from which a vacuum 
break arises by laminate film penetration in the example used as a heat insulator for residences with which post- 
construction of letting piping pass is added. Thus, in order to apply a heat insulator broadly industrially, the 
high performance heat insulator which can be equal to various construction from a viewpoint of dependability is 
indispensable. 

[0007] On the other hand, since inorganic silica aerogel is used and there is no mesh structure of cross linkage 
of a three dimension into the molecular structure fundamentally in aerogel although binder content is made 
below into 50% volume for utilizing the engine performance of aerogel, and reservation on the strength as 
shown by the EP-A -340707 [ No. ] official report, it is difficult for there to be no rigidity and to reduce a binder 
sharply substantially. For this reason, there is a problem from which only about the same heat insulation 
property as glass wool is obtained in response to the bad influence of a binder. 

[0008] Even if it penetrates, it offers a heat insulator and a thermal-protection-structure object excellent in 
practical use workability without performance degradation, while reservation on the strength can do this 
invention and it can demonstrate the heat insulation property of about the same high performance as vacuum 
insulation material in view of the above-mentioned technical problem, even if binder content is small. 
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[0009] 

[Means for Solving the Problem] In order to attain this purpose, this invention is considered as the following 
configurations. 

[0010] Since the heat insulator concerning claim 1 of this invention carries out reaction solidification of the 
aerogel grain which consists of an organogel constituent which has the mesh structure of cross linkage of a three 
dimension in the molecular struchire with the binder which consists of an organic material, and the high 
organogel constituent of crosslinking density is used, rigidity becomes high. 

[001 1] The heat insulator concerning claim 2 of this invention mixes the organic poly isocyanate to the urethane 
aerogel gram obtained in the molecular structure by drying the organogel constituent which has a urethane bond 
as a binder, and it is made to solidify it. 

[0012] Since rigidity becomes high by using the urethane aerogel which has the high urethane bond of 
crosslinking density according to this invention, the binder which is reinforcing materials can be reduced 
sharply, the heat insulation property which was excellent in urethane aerogel grain as a result becomes 
dominant, and the heat insulator of high performance is obtained. 

[0013] Moreover, the thermal-protection-structure object concerning claim 4 of this invention arranges said heat 
insulator m the intenor of the structure which consists of an inner plate and a shell plate, and it really comes to 
foam on it from a rigid-urethane-foam raw material. 

[0014] It can cast as a thermal-protection-structure object, without crushing aerogel by the blowing pressure 
force, even if it really foams by rigid urethane foam since the rigidity of said heat insulator obtained is high 
according to this invention. There is also no generating of the non-filling section from which inhibition of the 
restoration nature by collapse of the aerogel on the way of foaming becomes a cause especially, and high heat 
insulation property can be demonstrated as a thermal-protection-structure object. 

[0015] Moreover, after the thermal-protection-structure object concerning claim 5 of this invention mixes the 
aerogel grain and the rigid-urethane-foam raw material which are obtained in the molecular structure by drying 
the organogel constituent which has a urethane bond, it carries out impregnation restoration and really comes to 
foam between an inner plate and a shell plate. 

[0016] Since homogeneity can be made to distribute the aerogel which has the outstanding heat insulation 
property m the heat insulation structure according to this invention, the outstanding heat insulation property can 
contribute to the whole thermal-protection-structure object. 

[0017] Moreover, the thermal-protection-structure object concerning claim 6 of this invention encloses with a 
nonwoven fabnc the aerogel grain obtained in the molecular structure by drying the organogel constituent 
which has a urethane bond, and is characterized by arranging between an inner plate and a shell plate. 
[0018] According to this invention, since the rigidity of aerogel is high and it is not crushed by vibration etc., it 
IS usable as a heat insulation member at configuration maintenance of extent put into a nonwoven fabric. 
Moreover, from heat-resistant height, even when the heater section is near the insulated hot-water-storing 
container, there is no constraint of a covering surface product and it can be covered to near the heater section. 
Consequently, when it is used for an incubation hot-water-storing container like an electric water heater, it is 
possible to demonstrate the outstanding heat insulation property by high coverage, and it can contribute to 
energy saving. 

[0019] Moreover, the thermal-protection-structure object concerning claim 7 of this invention is characterized 
by penetration objects, such as a nail, piping, and wiring, being arranged by the thennal-protection-structure 
object. 

[0020] According to this invention, aerogel consists of micropore below the average free degree of air, and in 
order to demonstrate the heat insulation property excellent in ordinary pressure, even if the exterior, a through 
hole, etc. are in aerogel, heat insulation property does not change. For this reason, it has the outstanding heat 
Insulation property, without spoiling the function of penetration objects, such as a nail, piping, and wiring. 

[Embodiment of the Invention] Reaction solidification of the heat insulator of this invention according to claim 
1 is carried out with the binder which becomes the aerogel grain which consists of an organogel constituent 
which has the mesh structure of cross linkage of a three dimension in the molecular structure from an organic 
material. 

[0022] Moreover, since the heat insulator of this invention according to claim 2 mixes the organic poly 
isocyanate and is characterized by carrying out reaction solidification, it can make the urethane aerogel grain 
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obtained in the molecular structure by drying the organogel constituent which has a urethane bond demonstrate 
effectively the heat insulation property of the aerogel which was excellent with few binders. Although the 
organic poly isocyanate which is a binder reacts with moisture, it becomes urethane resin and urethane aerogel 
grain is made to fix, it can paste up easily, and as for these of an ingredient of the same kind, bond strength is 
also high, and they can generate an insulator with rigidity. 

[0023] Consequently, since the amount of binders can be controlled, the heat insulation property of the 
outstanding urethane aerogel grain becomes dominant. Moreover, since urethane aerogel itself has the bridge 
formation network structure as a description of an organic giant molecule, its rigidity is high and it has 
contributed to sharp reduction of the binder which is reinforcing materials. 

[0024] Furthermore, since it consists of the urethane aerogel and the urethane resin binder of an ingredient of 
the same kind, the collection at the time of member disposal by type is unnecessary, and recycle-izing is easily 
possible for it as an urethane material. 

[0025] It is characterized by the thermal-protection-structure object indicated to claim 4 of this invention 
arranging said heat insulator between an inner plate and a shell plate, and really coming to foam on it from a 
rigid-urethane-foam raw material, said heat insulator is formed for the urethane material, and a thermal- 
protection-structure object with strong reinforcement with high bond strength is acquired for an ingredient of 
the same kind. Moreover, it can cast as a thermal-protection-structure object, without crushing aerogel by the 
blowing pressure force, even if it really foams by rigid urethane foam since the rigidity of the heat insulator 
obtained is high. 

[0026] There is also no generating of the non-filling section from which inhibition of the restoration nature by 
collapse of the aerogel on the way of foaming becomes a cause especially, and high heat insulation property can 
be demonstrated as a thermal-protection-structure object. Furthermore, as a result of a thermal-protection- 
structure object's consisting of ingredients of the same kind, the collection at the time of member disposal by 
type is unnecessary, and recycle-izing is easily possible for it. 

[0027] After the thermal-protection-structure object indicated to claim 5 of this invention mixes the aerogel 
grain and the rigid-urethane-foam raw material which are obtained in the molecular structure by drying the 
organogel constituent which has a urethane bond, impregnation restoration is carried out between an inner plate 
and a shell plate, since it is the thermal-protection-structure object on which it really comes to foam, aerogel 
grain distributes to homogeneity in the heat insulation structure, and the homogeneous outstanding heat 
insulation property is obtained. Moreover, since it is formed for an urethane material of the same kind, the 
collection at the time of member disposal by type is unnecessary, and recycle-izing is easily possible for it. In 
addition, a thermal-protection-structure object with strong reinforcement with high bond strength is acquired for 
an ingredient of the same kind. 

[0028] Even when the thermal-protection-structure object indicated to claim 6 of this invention encloses with a 
nonwoven fabric the aerogel grain obtained in the molecular structure by drying the organogel constituent 
which has a urethane bond, and arranges it between an inner plate and a shell plate and the heater section is near 
the insulated hot-water-storing container fi-om heat-resistant height, there is no constraint of a covering surface 
product and it can be covered to near the heater section. Consequently, when it is used for an incubation hot- 
water-storing container like an electric water heater, it is possible to demonstrate the especially excellent heat 
insulation property. 

[0029] It is the description that the thermal-protection-structure object indicated to claim 7 of this invention 
consists of said heat insulator and penetration objects, such as a nail, piping, and wiring, and the heat insulation 
property which excelled and was excellent in the design degree of fi-eedom at the time of construction is 
demonstrated. In order that aerogel may demonstrate the heat insulation property which consisted of micropore 
below the average fi-ee degree of air, and was excellent in ordinary pressure, even if this has the exterior, a 
through hole, etc. in aerogel, heat insulation property does not change. For this reason, it has the outstanding 
heat insulation property, without spoiling the function of penetration objects, such as a nail, piping, and wiring. 
[0030] Hereafter, the gestalt of operation is explained using drawing 4 fi-om drawing 1 . 
(Gestalt 1 of operation) When one example of the heat insulator 1 in the gestalt 1 of operation is explained 
using drawing! , 2 is urethane aerogel and is granular aerogel which was made to carry out supercritical drying 
of the urethane gel which has a urethane bond, and obtained it. As an example which obtains urethane gel, to 
the polyether polyol 100 weight section of hydroxyl value 460 mgKOH/g, 1000 weight sections mixing of 2 
weight sections and the acetone can be carried out [ the polymeric MDI of the amine equivalent 135 ] for 
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KAOLIZER No 1 as the 1 1 5 weight sections and a catalyst, and urethane gel can be obtained as a resultant. 
[00311 Then supercritical drying actuation by the carbon dioxide is performed, and the urethane aerogel which 
has nano order and which is overly a detailed porous body is obtained. This urethane aerogel is aerogel grain 
which consists of an organogel constituent of the mesh structure of cross linkage of a three dimension. 
100321 3 is a binder and a polymeric MDI and moisture consist the polymeric MDI of the amine equivalent 135 
of a urethane resin constituent of the organic material which carried out reaction hardening by mixmg to 
urethane aerogel at homogeneity in 5% and 2% of moisture, for promoting reaction hardening - warming of 
5kc/cm2pressurization and 100-degreeC-- it can attain on conditions. 

[0033] The thermal conductivity of the heat insulator at this time was 0.009 w/mK, the consistencies were 135 
ke/m3 and 10% compressive strength was 78kPa. , • • ♦ f 

100341 Although BAIDA 3 has the binder function to paste up between urethane aerogel, since it consists ot an 
urethane ingredient of the same kind, high bond strength is obtained and it can form a ngid high heat insulator. 
[00351 Consequently, since the amount of binders can be controlled, the heat insulation property of aerogel 
becomes dominant. Moreover, since urethane aerogel itself has the bridge formation network structure as a 
description of an organic giant molecule, its rigidity is high and it has contributed to sharp reduction of the 
binder which is reinforcing materials. Furthermore, since it consists of the urethane aerogel and the urethane 
resin binder of an ingredient of the same kind, the collection at the time of member disposal by type is 
unnecessary, and recycle-izing is easily possible for it as an urethane matenal. , r 

[00361 (Gestalt 2 of operation) The thermal-protection-structure object 4 of one example in the gestait i ot 
operation is shown in drawing 2 . It consists of urethane aerogel and a binder and the space formed m a shell 
plate 5 and an imier plate 6 is made to arrange and pinch the heat insulator 1 which earned out hardening 
shaping After having been filled up with the heat insulator 1 in the fixture which has the space beforehand 
formed with a shell plate 5 and an inner plate 6, solidifying it and attaching this in an imier plate 6, the thermal- 
protection-structure object 4 has been acquired by making a shell plate 5 meet a configuraUon and a taching it. 
[00371 Since a heat insulator 1 can be arranged without a clearance along the space formed in a shell plate 5 and 
an inner plate 6, it can demonstrate the heat insulation property which does not have heat leak, either and was 
excellent as a thermal-protection-structure object 4. Since especially the heat insulator 1 is obtained by mixed 
solidification of the organic poly isocyanate which are urethane aerogel gram and a binder, the shaping 
configuration does not have constraint and change, irregularity, etc. of thickness can design it fi-eely. 
[00381 (Gestalt 3 of operation) The thermal-protection-structure object 7 of one example in the gestalt 3 ot 
operation is shown in drawing 3 . It consists of urethane aerogel and a binder and the heat insulator 1 which 
carried out hardening shaping is pasted up on the rear face of an imier plate 6, and a ngid-urethane-foam raw 
material is poured into the space formed with a shell plate 5, and it is really foaming to it. For this reason, the 
interior of the thermal-protection-structure object 7 except a heat insulator 1 is filled up with rigid urethane 
foam 8 such double layer structure - a heat insulator 1 and rigid urethane foam 8 - an mgredient of the same 
kind ~ it is ~ adhesion -- it was easy, and since the rigidity by foaming was really securable, there was no 
deformation ofthe thermal-protection-structure object 7. , • ,u *ua f 

[00391 (Gestalt 4 of operation) The thermal-protection-structure object 9 of one example in the gestalt 4 oi 
operation is shown in drawing 4 . The urethane aerogel grain 2 and a rigid-urethane-foam ^w material are 
mixed between a shell plate 5 and an inner plate 6, impregnation restoration is carried out and the thermal- 
protection-structure object 9 is formed. A mixed weight ratio is 3:7 and is distributed to homogeneity in ngid 

m04oTconZuently, aerogel grain can be arranged also in the part which camiot arrange said heat insulators 1, 
such as pars convoluta lobuli corticalis renis, and heat insulation property can be strengthened as a whole, 
furthermore, a heat insulator 1 and rigid urethane foam 8 ~ an ingredient of the same kind -- it is - adhesion - 
since it was easy, and interiaminar peeling did not happen but rigidity was secured, even if it used the 
reinforcement ofthe thermal-protection-structure object 7 as an adiabatic wall for refiigeration practically 
satisfactory, there was no deformation of curvature etc. , • ♦ u «f 

[00411 (Gestalt 5 of operation) The thermal-protection-structure object 10 of one example m the gestalt 5 ot 
operation is shown in drawing 5 . The thermal-protection-structure object 10 consists ofthe heater sections 14 
with which an outer container 11, the contents machine 12, and the contents machine lower part 13 were 
equipped Water is poured into the contents machine 12 in water, water can be boiled with heating of the heater 
section 14, and hot water storing is carried out. Between an outer container 1 1 and the contents machine 12, the 
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nonwoven fabric 15 which consists of a glass fiber which packed the urethane aerogel gram 2 is ganged. 
100421 The nonwoven fabric 1 5 is covered to the contents machine lower part 13 which ouches the heater 
section which reaches 170-degreeC. Consequently, the jacket was carried out with the film-hke plastics 
container rather than the vacuum insulation material which cannot cover the contents machine lower part 1 3 
Sf tSrpIoWem o^^^ dissolution, about 25% of coverage improved and heat retention has improved 20% by 
consumed-electric-power conversion. , . ^ ^^ ^ r 

[0043] (Gestalt 6 of operation) The thermal-protection-structure object 15 of one example in the gesta It 6 of 
deration is shown in drawing6 . The thermal-protection-structure object 15 processes the through hole 16 for 
;^"™^tr^^^^ object 4. Although the P^f f - obj-^^^^^^^^^^ - 

refrieerant piping, were arranged in the through hole 16. construction also showed after this that the heat 
InSn property of the themal-protection-structure object 15 had the outstanding heat insulation property not 
changeful. When vacuum insulation material is arranged instead of a heat insulator 1 and s^e post _ 
construction was performed as a comparison, heat insulation property deteriorated to one fifth, and the role 
exertion of it as a heat insulator was not completed. 

[Effec't of the Invention] So that clearly from the place described above invention according to claini 1 While 
Laking the aerogel grain which consists of an organogel constituent which has the mesh stmcture of cross 
SScagf of a three dimension in the molecular strticture react with the binder which consists of an organic 
material invention according to claim 2 To the urethane aerogel gram obtained m the molecular stmcture by 
drying the organogel constituent which has a urethane bond Since it is the heat insulator which mixed the 
7gA poly isocyanate and was characterized by carrying out reaction solidification, the heat insulation 
orooertv of aerogel excellent in few binders can be demonstrated effectively. 

KlAlthough the organic poly isocyanate which is a binder reacts with moisture, it becomes urethane resm 
EeLne aerogel grain is made to fix, it can paste up easily, and as for these of an ingredient of the same 
kind bond strength is also high, and they can generate an insulator with ngidity. Consequently, since the 
amount of binders can be controlled, the heat insulation property of the outstanding urethane aerogel gram 

[0S4TMttTsirice urethane aerogel itself has the bridge formation network ^t-c™^^^ of an 

organic giant molecule, its rigidity is high and it has contributed to sharp reduction of the binder which is 

mol^^rpSCt since it consists of the urethane aerogel and the urethane resin binder of an ingr^j^nt of 
Ihe same kind, the collection at the time of member disposal by type is umiecessary. and recycle-izmg is easily 

Dossible for it as an urethane material. i n w \ 

r0048] Invention of claim 4 arranges said heat insulator between an imier plate ^d a shell plate, since it s the 
LWal-protection-structure object on which it really comes to foam from a ngid-urethane-foam raw material. 
Seat^Sulator is formed foJ the urethane material, and a thermal-protection-structure object with strong 
e nfoSment with high bond strength is acquired for an ingredient of the same kind. Moreover, it can cas^ as a 
thermal-protection-structure object, without crushing aerogel by the blowing pressure force, even if it ngid 
urethane foam and really foams since the rigidity ofthe heat insulator obtained is hi^. 
m049mere is also no generating of the non-filling section from which inhibition of the restoration nature by 
Kse of t^^^^^^^^^ on the way of foaming becomes a cause especially, and high heat insulation property can 
be demonstrated as a thermal-protection-structure object. ^- „.e «f th^ «:5,mP 

[0050] Furthermore, as a result of a thermal-protection-structure object's consistmg of m^-edients of the same 
kind, the collection at the time of member disposal by type is umiecessary. and recycle-izing is easily possible 

rOOsil After mixing the aerogel grain and the rigid-urethane-foam raw material which are obtained by invention 
of da nT 5 d^Tg the organogel constituent which has a urethane bond in the molecular structure, impregnation 
^^Son i7caLd ouf between an inner plate and a shell plate, since it is the thermal-protection-s r^^^^^ 
object on which it really comes to foam, aerogel grain distributes to homogeneity m the heat insulation 
structure, and the homogeneous outstanding heat insulation property is obtained 

[0052] Moreover, since it is formed for an urethane material of the same kmd the collection at the t>me of 
member disposal by type is umiecessary, and recycle-izing is easily possible for it. In addition, a thennal- 
protection-sLcture object with strong reinforcement with high bond strength is acquired for an ingredient of 
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the same kind. 

[0053] Invention of claim 6 encloses with a nonwoven fabric the aerogel grain obtained in the molecular 
structure by drying the organogel constituent which has a urethane bond, and from heat-resistant height, since it 
IS the thermal-protection-structure object arranged between the inner plate and the shell plate, even when the 
heater section is near the insulated hot-water-storing container, there is no constraint of a covering surface 
product and it can be covered to near the heater section. 

[0054] Consequently, when it is used for an incubation hot-water-storing container like the electric water heater 
which employed the description of the high urethane aerogel of heat-resistant ability efficiently, it is possible to 
demonstrate the especially excellent heat insulation property. 

[0055] Invention of claim 7 is a thermal-protection-structure object which consists of said heat insulator and 
penetration objects, such as a nail, piping, and wiring, and the heat insulation property which excelled and was 
excellent in the design degree of freedom at the time of construction is demonstrated. 

[0056] In order that aerogel may demonstrate the heat insulation property which consisted of micropore below 
the average free degree of air, and was excellent in ordinary pressure, even if this has the exterior, a through 
hole, etc. in aerogel, heat insulation property does not change. 

[0057] For this reason, it has the outstanding heat insulation property, without spoiling the fiinction of 
penetration objects, such as a nail, piping, and wiring. 



[Translation done.] 
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TECHNICAL FIELD 



[Field of the Invention] This invention relates to the thermal-protection-structure object which comes to arrange 
the heat msulator used for a residence, an incubation heat insulation device, etc., and a heat insulator. 
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PRIOR ART 



[Description of the Prior Art] In recent years, high performance-ization of a heat insulator serves as a very 
important theme from a viewpoint of energy saving. Especially, by the residence or the incubation heat 
insulation device, efficient use of the heat energy by heat insulation occupies the big ratio in energy saving, and 
various measures are made to the improvement in heat insulation property of the heat insulator to constitute. 
[0003] In order to acquire the large energy-saving effectiveness especially, the attempt which is going to obtain 
the engine performance beyond twice is also made to the heat insulation property of the rigid urethane foam in 
the level which was excellent as a general-purpose heat insulator. They are the vacuum insulation material 
which decompressed the interior and specifically controlled the effect of gas heat conduction sharply, and the 
aerogel heat insulator with which it micropore-ized to the distance between openings below the average free 
process of air, and ordinary pressure also reduced gas thermal conductivity sharply. 

[0004] For example, about vacuum insulation material, the core material which consists of detailed inorganic 
powder tends to be housed with a film-like plastic envelope, reduced pressure closure of the interior tends to be 
carried out at ImmHg, and it is going to improve to about 2 times [ of rigid urethane foam ] heat insulation 
property by effect reduction of gas heat conduction as shown in JP,2-33917,B. 

[0005] Moreover, an aerogel heat insulator includes silica aerogel with a binder, as shown in an EP-A -340707 
[ No. ] official report, and it has the distance between openings below the gas mean free path of air, and the heat 
insulator which reduced gas thermal conductivity sharply is proposed. 
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EFFECT OF THE INVENTION ^ ~ 



[Effect of the Invention] It ,s invention according to claim 1 so that clearly from the place described above 
Since It ,s the heat insulator characterized by for invention according to claim 2 havi^rmiSe o^^^^^^^ 
isocyanate to the urethane aerogel grain obtained in the molecular structure by drying fhTorTafo Jrnsti^i^^^^ 
which has a urethane bond, and carrying out reaction solidification while makingVaeroXafn w^^^ 
consists of an organogel constituent which has the mesh structure of cross linkage of rtSfnTnsTont the 
molecular structure react with the binder which consists of an organic material, L heatTsulat^^^^^^^ 
aerogel excellent in few binders can be demonstrated effectively msuiation property of 

[0045] Although the organic poly isocyanate which is a binder reacts with moisture, it becomes urethane resin 

kl^dToid": ""tf I' T^'l"" ''''' P^^^ "P '^'^y> for these of 'an in^ZZZTs^^ 
kind, bond strength is also high, and they can generate an insulator with rigidity. Consequentl7sh^ce Ae 

[0046] Moreover since urethane aerogel itself has the bridge fomiation network structure as a description of an 

l^JJIV^TT'^' n""' ""T'^' "'■^^^^ *e "^ethane resin binder of an ingredient of 

[0048] Invention of claim 4 arranges said heat insulator between an inner plate and a shell plate since it is the 
hermal-protection-structure object on which it really comes to foam from a rigid-ureth^e fol^ rLw ma erial 
said heat insulator is formed for the urethane material, and a thernial-protection-structurToSv^A 
hll°TT "l'^ ^'^"d ^tr^ngth is acquired for an ingredient of the same kind. Moreover Tt can cast as a 
themial-protection-structure object, without crushing aerogel by the blowing pressure forcrlven if rnoTn 

rn?ilnl f T ST'"'^"^ non-filling section from which inhibition of the restoration nature bv 

collapse of the aerogel on the way of foaming becomes a cause especially, and high heat insSroroTer^ can 
be demonstrated as a thermal-protection-structure object "ign neai insulation property can 

[0050] Furthermore, as a result of a thermal-protection-structure object's consisting of ingredients of the same 
kind, the collection at the time of member disposal by type is umie^essary, and rec^^^g ifea^^^^^^^^^^ 

[0051] After mixing the aerogel grain and the rigid-urethane-foam raw material which are obtained bv invention 
of claim 5 drying the organogel constituent which has a urethane bond in the molecular^^ctu ^i^^^^^ 
restoration is earned out between an imier plate and a shell plate, since it is the thermal-p^tec"^^^^^ 
object on which it really comes to foam, aerogel grain distributes to homogeneity i™he hTat insulaS^ 
nn<oi '""^ homogeneous outstanding heat insulation property is obtained 

[0052] Moreover, since it is formed for an urethane material of the same kind, the collection at the time of 
member disposal by type is umiecessary, and recycle-izing is easily possible for it. In add-on a^Zf 
rs~r" reinforcement with high bon^strength is acquired trail in^Xnt of 

[0053] Invention of claim 6 encloses with a nonwoven fabric the aerogel grain obtained in the molecular 
tnacture by drying the organogel constituent which has a urethane bond, L from heat esiSei^^^^^ it 
IS the thermal-protection-structure object arranged between the imier plate and the shell ^JS!T4n I^en^^^^ 
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heater section is near the insulated hot-water-storing container, there is no constraint of a covering surface 
product and it can be covered to near the heater section. 

[0054] Consequently, when it is used for an incubation hot- water- storing container like the electric water heater 
which employed the description of the high urethane aerogel of heat-resistant ability efficiently, it is possible to 
demonstrate the especially excellent heat insulation property. 

[0055] Invention of claim 7 is a thermal-protection-structure object which consists of said heat insulator and 
penetration objects, such as a nail, piping, and wiring, and the heat insulation property which excelled and was 
excellent m the design degree of freedom at the time of construction is demonstrated. 

[0056] In order that aerogel may demonstrate the heat insulation property which consisted of micropore below 
the average free degree of air, and was excellent in ordinary pressure, even if this has the exterior, a through 
hole, etc. in aerogel, heat insulation property does not change. 

[0057] For this reason, it has the outstanding heat insulation property, without spoiling the fiinction of 
penetration objects, such as a nail, piping, and wiring. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] In vacuum insulation material, it cannot be overemphasized that it is 
required in the improvement in heat insulation property to carry out reduced pressure maintenance of the 
interior as JP,2-33917,B is shown, since [ however, ] jacket material consists of plastic envelopes - heat - 
getting damaged -- bag tearing might be carried out, like the electric water heater which is an incubation device 
the nail was struck after use near the heater, or construction, and there was many accident from which a vacuum 
break anses by laminate film penetration in the example used as a heat insulator for residences with which post- 
construction of letting piping pass is added. Thus, in order to apply a heat insulator broadly industrially, the 
high performance heat insulator which can be equal to various construction from a viewpoint of dependability is 
indispensable. 

[0007] On the other hand, since inorganic silica aerogel is used and there is no mesh structure of cross linkage 
of a three dimension into the molecular structure fundamentally in aerogel although binder content is made 
below into 50% volume for utilizing the engine performance of aerogel, and reservation on the strength as 
shown by the EP-A -340707 [ No. ] official report, it is difficult for there to be no rigidity and to reduce a binder 
sharply substantially. For this reason, there is a problem from which only about the same heat insulation 
property as glass wool is obtained in response to the bad influence of a binder. 

[0008] Even if it penetrates, it offers a heat insulator and a thermal-protection-structure object excellent in 
practical use workability without performance degradation, while reservation on the strength can do this 
invention and it can demonstrate the heat insulation property of about the same high performance as vacuum 
insulation material in view of the above-mentioned technical problem, even if binder content is small. 
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MEANS 



[Means for Solving the Problem] In order to attain this purpose, this invention is considered as the following 
configurations. 

[0010] Since the heat insulator concerning claim 1 of this invention carries out reaction solidification of the 
aerogel grain which consists of an organogel constituent which has the mesh structure of cross linkage of a three 
dimension in the molecular structure with the binder which consists of an organic material, and the high 
organogel constituent of crosslinking density is used, rigidity becomes high. 

[GO 11] The heat insulator concerning claim 2 of this invention mixes the organic poly isocyanate to the urethane 
aerogel grain obtained in the molecular structure by drying the organogel constituent which has a urethane bond 
as a binder, and it is made to solidify it. 

[0012] Since rigidity becomes high by using the urethane aerogel which has the high urethane bond of 
crosslinking density according to this invention, the binder which is reinforcing materials can be reduced 
sharply, the heat insulation property which was excellent in urethane aerogel grain as a result becomes 
dominant, and the heat insulator of high performance is obtained. 

[0013] Moreover, the thermal-protection-structure object concerning claim 4 of this invention arranges said heat 
insulator in the interior of the structure which consists of an inner plate and a shell plate, and it really comes to 
foam on it from a rigid-urethane-foam raw material. 

[0014] It can cast as a thermal-protection-structure object, without crushing aerogel by the blowing pressure 
force, even if it really foams by rigid urethane foam since the rigidity of said heat insulator obtained is high 
according to this invention. There is also no generating of the non-filling section fi-om which inhibition of the 
restoration nature by collapse of the aerogel on the way of foaming becomes a cause especially, and high heat 
insulation property can be demonstrated as a thermal-protection-structure object. 

[0015] Moreover, after the thermal-protection-structure object concerning claim 5 of this invention mixes the 
aerogel grain and the rigid-urethane-foam raw material which are obtained in the molecular structure by drying 
the organogel constituent which has a urethane bond, it carries out impregnation restoration and really comes to 
foam between an inner plate and a shell plate. 

[0016] Since homogeneity can be made to distribute the aerogel which has the outstanding heat insulation 
property in the heat insulation structure accordirig to this invention, the outstanding heat insulation property can 
contribute to the whole thermal-protection-structure object. 

[0017] Moreover, the thermal-protection-structure object concerning claim 6 of this invention encloses with a 
nonwoven fabric the aerogel grain obtained in the molecular structure by drying the organogel constituent 
which has a urethane bond, and is characterized by arranging between an inner plate and a shell plate. 
[0018] According to this invention, since the rigidity of aerogel is high and it is not crushed by vibration etc., it 
is usable as a heat insulation member at configuration maintenance of extent put into a nonwoven fabric. 
Moreover, from heat-resistant height, even when the heater section is near the insulated hot- water-storing 
container, there is no constraint of a covering surface product and it can be covered to near the heater section. 
Consequently, when it is used for an incubation hot-water-storing container like an electric water heater, it is 
possible to demonstrate the outstanding heat insulation property by high coverage, and it can contribute to 
energy saving. 

[0019] Moreover, the thermal-protection-structure object concerning claim 7 of this invention is characterized 
by penetration objects, such as a nail, piping, and wiring, being arranged by the thermal-protection-structure 
object. 

[0020] According to this invention, aerogel consists of micropore below the average free degree of air, and in 
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order to demonstrate the heat insulation property excellent in ordinary pressure, even if the exterior, a through 
hole, etc. are in aerogel, heat insulation property does not change. For this reason, it has the outstanding heat 
insulation property, without spoiling the function of penetration objects, such as a nail, piping, and wiring. 
[0021] 

[Embodiment of the Invention] Reaction solidification of the heat insulator of this invention according to claim 
1 is carried out with the binder which becomes the aerogel grain which consists of an organogel constituent 
which has the mesh structure of cross linkage of a three dimension in the molecular structure from an organic 
material. 

[0022] Moreover, since the heat insulator of this invention according to claim 2 mixes the organic poly 
isocyanate and is characterized by carrying out reaction solidification, it can make the urethane aerogel grain 
obtained in the molecular structure by drying the organogel constituent which has a urethane bond demonstrate 
effectively the heat insulation property of the aerogel which was excellent with few binders. Although the 
organic poly isocyanate which is a binder reacts with moisture, it becomes urethane resin and urethane aerogel 
grain is made to fix, it can paste up easily, and as for these of an ingredient of the same kind, bond strength is 
also high, and they can generate an insulator with rigidity. 

[0023] Consequently, since the amount of binders can be controlled, the heat insulation property of the 
outstanding urethane aerogel grain becomes dominant. Moreover, since urethane aerogel itself has the bridge 
formation network structure as a description of an organic giant molecule, its rigidity is high and it has 
contributed to sharp reduction of the binder which is reinforcing materials. 

[0024] Furthermore, since it consists of the urethane aerogel and the urethane resin binder of an ingredient of 
the same kind, the collection at the time of member disposal by type is unnecessary, and recycle-izing is easily 
possible for it as an urethane material. 

[0025] It is characterized by the thermal-protection-structure object indicated to claim 4 of this invention 
arranging said heat insulator between an inner plate and a shell plate, and really coming to foam on it from a 
rigid-urethane-foam raw material, said heat insulator is formed for the urethane material, and a thermal- 
protection-structure object with strong reinforcement with high bond strength is acquired for an ingredient of 
the same kind. Moreover, it can cast as a thermal-protection-structure object, without crushing aerogel by the 
blowing pressure force, even if it really foams by rigid urethane foam since the rigidity of the heat insulator 
obtained is high. 

[0026] There is also no generating of the non-filling section from which inhibition of the restoration nature by 
collapse of the aerogel on the way of foaming becomes a cause especially, and high heat insulation property can 
be demonstrated as a thermal-protection-structure object. Furthermore, as a result of a thermal-protection- 
structure object's consisting of ingredients of the same kind, the collection at the time of member disposal by 
type is unnecessary, and recycle-izing is easily possible for it. 

[0027] After the thermal-protection-structure object indicated to claim 5 of this invention mixes the aerogel 
grain and the rigid-urethane-foam raw material which are obtained in the molecular structure by drying the 
organogel constituent which has a urethane bond, impregnation restoration is carried out between an inner plate 
and a shell plate, since it is the thermal-protection-structure object on which it really comes to foam, aerogel 
grain distributes to homogeneity in the heat insulation structure, and the homogeneous outstanding heat 
insulation property is obtained. Moreover, since it is formed for an urethane material of the same kind, the 
collection at the time of member disposal by type is unnecessary, and recycle-izing is easily possible for it. In 
addition, a thermal-protection-structure object with strong reinforcement with high bond strength is acquired for 
an ingredient of the same kind. 

[0028] Even when the thermal-protection-structure object indicated to claim 6 of this invention encloses with a 
nonwoven fabric the aerogel grain obtained in the molecular structure by drying the organogel constituent 
which has a urethane bond, and arranges it between an inner plate and a shell plate and the heater section is near 
the insulated hot-water-storing container from heat-resistant height, there is no constraint of a covering surface 
product and it can be covered to near the heater section. Consequently, when it is used for an incubation hot- 
water-storing container like an electric water heater, it is possible to demonstrate the especially excellent heat 
insulation property. 

[0029] It is the description that the thermal-protection-structure object indicated to claim 7 of this invention 
consists of said heat insulator and penetration objects, such as a nail, piping, and wiring, and the heat insulation 
property which excelled and was excellent in the design degree of freedom at the time of construction is 

http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 1 0/1 5/2004 



Page 3 of 4 



demonstrated. In order that aerogel may demonstrate the heat insulation property which consisted of micropore 
below the average free degree of air, and was excellent in ordinary pressure, even if this has the exterior, a 
through hole, etc. in aerogel, heat insulation property does not change. For this reason, it has the outstanding 
heat insulation property, without spoiling the function of penetration objects, such as a nail, piping, and wiring. 
[0030] Hereafter, the gestalt of operation is explained using drawing 4 from drawing 1 . 
(Gestalt 1 of operation) When one example of the heat insulator 1 in the gestalt 1 of operation is explained 
using drawing 1 , 2 is urethane aerogel and is granular aerogel which was made to carry out supercritical drying 
of the urethane gel which has a urethane bond, and obtained it. As an example which obtains urethane gel, to 
the polyether polyol 100 weight section of hydroxyl value 460 mgKOH/g, 1000 weight sections mixing of 2 
weight sections and the acetone can be carried out [ the polymeric MDI of the amine equivalent 135 ] for 
KAOLIZER No.l as the 1 15 weight sections and a catalyst, and urethane gel can be obtained as a resultant. 
[0031] Then, supercritical drying actuation by the carbon dioxide is performed, and the urethane aerogel which 
has nano order and which is overly a detailed porous body is obtained. This urethane aerogel is aerogel grain 
which consists of an organogel constituent of the mesh structure of cross linkage of a three dimension. 
[0032] 3 is a binder and a polymeric MDI and moisture consist the polymeric MDI of the amine equivalent 135 
of a urethane resin constituent of the organic material which carried out reaction hardening by mixing to 
urethane aerogel at homogeneity in 5% and 2% of moisture, for promoting reaction hardening — warming of 
5kg/cm2 pressurization and 100-degreeC - it can attain on conditions. 

[0033] The thermal conductivity of the heat insulator at this time was 0.009 w/mK, the consistencies were 135 
kg/m3 and 10% compressive strength was 78kPa. 

[0034] Although BAIDA 3 has the binder function to paste up between urethane aerogel, since it consists of an 
urethane ingredient of the same kind, high bond strength is obtained and it can form a rigid high heat insulator. 
[0035] Consequently, since the amount of binders can be controlled, the heat insulation property of aerogel 
becomes dominant. Moreover, since urethane aerogel itself has the bridge formation network structure as a 
description of an organic giant molecule, its rigidity is high and it has contributed to sharp reduction of the 
binder which is reinforcing materials. Furthermore, since it consists of the urethane aerogel and the urethane 
resin binder of an ingredient of the same kind, the collection at the time of member disposal by type is 
unnecessary, and recycle-izing is easily possible for it as an urethane material. 

[0036] (Gestalt 2 of operation) The thermal-protection-structure object 4 of one example in the gestalt 2 of 
operation is shown in drawing 2 . It consists of urethane aerogel and a binder and the space formed in a shell 
plate 5 and an inner plate 6 is made to arrange and pinch the heat insulator 1 which carried out hardening 
shaping. After having been filled up with the heat insulator 1 in the fixture which has the space beforehand 
formed with a shell plate 5 and an inner plate 6, solidifying it and attaching this in an inner plate 6, the thermal- 
protection-structure object 4 has been acquired by making a shell plate 5 meet a configuration and attaching it. 
[0037] Since a heat insulator 1 can be arranged without a clearance along the space formed in a shell plate 5 and 
an inner plate 6, it can demonstrate the heat insulation property which does not have heat leak, either and was 
excellent as a thermal-protection-structure object 4. Since especially the heat insulator 1 is obtained by mixed 
solidification of the organic poly isocyanate which are urethane aerogel grain and a binder, the shaping 
configuration does not have constraint and change, irregularity, etc. of thickness can design it freely. 
[0038] (Gestalt 3 of operation) The thermal-protection-structure object 7 of one example in the gestalt 3 of 
operation is shown in drawing 3 . It consists of urethane aerogel and a binder and the heat insulator 1 which 
carried out hardening shaping is pasted up on the rear face of an inner plate 6, and a rigid-urethane-foam raw 
material is poured into the space formed with a shell plate 5, and it is really foaming to it. For this reason, the 
interior of the thermal-protection-structure object 7 except a heat insulator 1 is filled up with rigid urethane 
foam 8. such double layer structure - a heat insulator 1 and rigid urethane foam 8 an ingredient of the same 
kind - it is - adhesion it was easy, and since the rigidity by foaming was really securable, there was no 
deformation of the thermal-protection-structure object 7. 

[0039] (Gestalt 4 of operation) The thermal -protection-structure object 9 of one example in the gestalt 4 of 
operation is shown in drawing 4 . The urethane aerogel grain 2 and a rigid-urethane-foam raw material are 
mixed, between a shell plate 5 and an inner plate 6, impregnation restoration is carried out and the thermal- 
protection-structure object 9 is formed. A mixed weight ratio is 3:7 and is distributed to homogeneity in rigid 
urethane foam 8. 

[0040] Consequently, aerogel grain can be arranged also in the part which cannot arrange said heat insulators 1 , 
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such as pars convoluta lobuli corticalis renis, and heat insulation property can be strengthened as a whole. 
• furthermore, a heat insulator 1 and rigid urethane foam 8 - an ingredient of the same kind - it is - adhesion ~ 
since it was easy, and interlaminar peeling did not happen but rigidity was secured, even if it used the 
reinforcement of the thermal-protection-structure object 7 as an adiabatic wall for refrigeration practically 
satisfactory, there was no deformation of curvature etc. 

[0041] (Gestalt 5 of operation) The thermal-protection-structure object 10 of one example in the gestalt 5 of 
operation is shown in drawing 5 . The thermal-protection-structure object 10 consists of the heater sections 14 
with which an outer container 1 1, the contents machine 12, and the contents machine lower part 13 were 
equipped. Water is poured into the contents machine 12 in water, water can be boiled with heating of the heater 
section 14, and hot water storing is carried out. Between an outer container 1 1 and the contents machine 12, the 
nonwoven fabric 15 which consists of a glass fiber which packed the urethane aerogel grain 2 is arranged, 
[0042] The nonwoven fabric 15 is covered to the contents machine lower part 13 which touches the heater 
section which reaches 170-degreeC. Consequently, the jacket was carried out with the film-like plastics 
container, rather than the vacuum insulation material which cannot cover the contents machine lower part 13 
from the problem of the dissolution, about 25% of coverage improved and heat retention has improved 20% by 
consumed-electric-power conversion. 

[0043] (Gestalt 6 of operation) The thermal-protection-structure object 15 of one example in the gestalt 6 of 
operation is shown in drawing 6 . The thermal-protection-structure object 15 processes the through hole 16 for 
piping installation into the thermal-protection-structure object 4. Although the penetration objects 17, such as 
refiigerant piping, were arranged in the through hole 16, construction also showed after this that the heat 
insulation property of the thermal-protection-structure object 15 had the outstanding heat insulation property not 
changeful. When vacuum insulation material is arranged instead of a heat insulator 1 and same post- 
construction was performed as a comparison, heat insulation property deteriorated to one fifth, and the role 
exertion of it as a heat insulator was not completed. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The mimetic diagram of the heat insulator in the operation gestalt 1 of this invention 
[Drawing 2] The mimetic diagram of the thermal-protection-structure object in the operation gestalt 2 of this 
invention 

[Drawing 3] The mimetic diagram of the thermal-protection-structure object in the operation gestalt 3 of this 
invention 

[Drawing 4] The mimetic diagram of the thermal-protection-structure object in the operation gestalt 4 of this 
invention 

[Drawing 5] The mimetic diagram of the thermal-protection-structure object in the operation gestalt 5 of this 
invention 

[Drawing 6] The mimetic diagram of the thermal-protection-structure object in the operation gestalt 6 of this 

invention 

[Description of Notations] 

1 . Heat Insulator 

2. Urethane Aerogel Grain 

3. Binder 

4.7.9.10.15. Thermal-Protection-Structure Object 

5. Shell Plate 

6. Inner Plate 

15. Nonwoven Fabric 
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